Early morphological and immunological alterations in the spleen during magnesium deficiency in the rat.
Dietary magnesium deficiency in rodents, and especially in rats, causes inflammation and leads to alterations in the immune response. One of the characteristics of magnesium deficiency in the rat is a marked enlargement of the spleen. Considering the importance of the spleen for the immune response, in this study we have evaluated histological, cytological and immunological changes in this organ of rats in early stages of this deficiency. For this purpose, male weaning Wistar rats were pair-fed with either control or magnesium-deficient diet, for 2, 4 or 8 days. Results indicate that after 8 days on the deficient diet rats presented clinical signs of inflammation, splenomegalia and leukocytosis. As shown by histometrical analysis, both the red and white spleen pulps of deficient rats displayed an increased incidence of polymorphonuclear leukocytes and macrophages in all studied stages of deficiency. Concomitantly, the relative number of lymphocytes decreased. This observation was confirmed by the analysis of the cell suspension obtained from the spleen. The greater number of adherent cells in the cell suspension from deficient rats provides an additional confirmation of the increased number of macrophages in the spleen of these rats. Analysis of lymphocyte populations demonstrated a reduced proportion of CD5+ and CD8+ cells after 8 days of deficiency. The reduction in the number of CD8+ cells in deficient rats could be related to the observed decrease in IFN-gamma concentration in the spleen homogenate. In short, this study shows that magnesium deficiency causes early cytological and immunological modifications in the spleen which appeared before macroscopical changes in this organ and before clinical symptoms of inflammation. These changes could be related to the altered immune response of deficient animals.